The purpose of this research was to study the effect of density and floor types on performance, physiological state and immune response of broilers. The research involved 368 male broilers of the New Lohman strain aged 8 days which were raised up to 35 days at different densities and floor types. Floor types consisted of rice hull litter and bamboo slat were used as the main plot; while densities of 7, 10, 13 and 16 birds/m 2 applied as the sub-plot. The results showed that the final body weight gain of the 35-day Lohmann broilers at densities of 7, 10 and 13 birds/m 2 were 28.22, 24.43 and 19.27 kg respectively, compared to 16 birds/m 2 at 13.53 kg (P>0.05). Broilers in the bamboo slats floor had lymph weight at 3.73 g compared to the litter floor at 2.55 g (P<0.05). Also, broilers in the bamboo slats had average RHL (0.65) lower than broilers in the litter floor (0.79). It could be concluded that bamboo slats best being used for broilers up to a density of 13 broilers/m 2 .
INTRODUCTION
Genetically broilers have a high growth rate, good feed conversion resulting in a large body weight. Within a relatively short period, broilers can be harvested at 5-6 weeks of age, with body weights ranging from 1.5 to 2.0 kg Raising broilers with optimum body weights is largely determined by genetic factors, and environmental factors such as comfortable housing conditions, feed and good practices. The dominant environmental factors for optimum production include nutrition, temperature, humidity, air circulation, density, floor types and lighting (Borges et al., 2004; Sunarti, 2004) .
Increased temperature in hot-climate regions has a negative impact on broiler health and performance. Stress involves heat exchange between birds and its environment, which in the process involves the heat production mechanism, adjustment of body fluid, hormones, blood circulation, breathing and metabolism under stress and feed consumption. Heat stress will induce a cascade reaction on the nervous system and endocrine, resulting in increased activity in the hypothalamus-hypofisa-adrenal tract.
Density will impact broiler performance, reduced feed intake due to increased temperature, spilled feed and reduced opportunity to feed. Increased density will also reduce growth, feed efficiency, increased mortality, increased cannibalism, and high shows of breast blisters, poor feather growth and broken bones while processing. Ideal density is suggested 10-12 broiler/m 2 , and especially for lowlands it is suggested at 8-10 broiler/m 2 (Kartasudjana and Suprijatna, 2006) . Broilers in high densities do not only react in performance, but also physiological indicator. Gross and Siegel (1983) states that the primary hematological response, is the change in Heterophyl-Limphocyte Ratio (RHL) of the blood leucocytes.
Heterophyl-Lymphocytes ratio have been widely accepted confidently as a physiological indicator towards stress responses on chickens (Gross and Siegel, 1983) and has always been used as an indicator to identify the presence of chronic stress (Scope et al., 2001) .
Observing immunity and antibody response towards antigens given to poultry is generally done by measuring the spleen weight, bursa fabricious and thymus (Pope, 1991; Gross and Siegel, 1990; Scott et al, 1994) . Antibody is an effect of the humoral immunity response, interacting specifically towards antigen. On chickens, there are three antibody (immunoglobulin) molecule classes, which are IgM, IgG (IgY) and IgA (Gisela, 1997) . Squires (2003) explains that antibody titter formed after the primary ND vaccination is not yet optimum, and that the antibody ND formed on the secondary response is higher.
Broilers in Indonesia are generally bred on litter-floored and slat-floored. The two floor types have their own advantages and disadvantages. The slat floors are chosen by farmers in lower lands during the summer; as the litter floors are more sensitive to the high humidity causing it to be damp and unsuitable for use. Farmers have not yet fully understood the impact of choosing the most appropriate floor types on broilers. This research was conducted to examine the effect of density and floor types on performance, physiological state and immune response of broilers.
MATERIALS AND METHODS
A number of 368 8-days-old male broiler of the New Lohmann strain were used as an experimental animals. Animals were fed by commercial mash-type starter feed (Comfeed Broiler-I SP) for the d-1 to d-21; and a pellet-type finisher (Comfeed Broiler-II) for d-22 onwards. The nutrition content is presented in Table 1 .
Broilers used in the experiment were raised in a staged housing, elevated 200 cm high from ground level, with 12 m in length, 6 m in width and 3 m high. The wall was made of bamboo halves; the lower part of the wall, as high as 1 m; the halves were densely tied together to fence, and the remaining 2 m of the height the halves were scarcely tied together. A plastic curtain was placed around the wall. The roof of the broiler housing was made of clay. The broiler housing was then subdivided into 32 rectangular-shaped experimental housing, each of which was 1 m 2 in area and separated with a 50 cm high wire-wall. There were 8 rows, each row contains 4 housing. 4 rows were set up for rice hull litter floor; and the remaining 4 rows were for bamboo-slat floored. Each experimental housing was equipped with 1 feed container, 1 drinking fountain, 140 Watt light bulb with a reflector and a thermometer. A hygrometer and a clock were mounted on the wall.
The 1-to 7-day old chicks were placed in the rice hull litter floor, and on the d-8, the chicks were randomly moved to the 32 pen, with different densities (7, 10, 13 and 16) birds/ m 2 on the bamboo slat floor and rice hull litter floor with 4 replication. Broiler chicks were then reared until 35 days age.
The 4-day old chicks were vaccinated with ND active strain B-1 eye drops; and on the d-14 were vaccinated with Infectious Bursal Disease (Gumboro) diluted in the drinking water. On the d-21, chicks were vaccinated with ND active strain La Sota diluted in the drinking water. Broilers were harvested on the d-35 where they were then weighed, cut and measured for parameters.
Parameters observed in the experiment were the following: (1) Performance, shown by body weight, feed consumption, feed conversion ratio and carcass weight; (2) Physiological state, shown by the heterophyl-lymphocite ratio, Lymph weight, and bursa fabrisius weight; (3) Immune response, shown by the antibody titter of Newcasle Disease (ND); (4) Number of oocyst Eimeria sp.
Statistical Analysis
The data obtained was analyzed using the analysis of variance F type, with significant level 5%. If there was an effect from treatments then a Duncan test was applied, using the Statistical Analysis System (SAS) 6.12 for Windows software to distinguish the effect of each treatment. For the oocyst Eimeria sp data was analyzed using the non-parametric Kruskal Wallis test with the SPSS software.
RESULTS AND DISCUSSION

Environmental Condition
The environmental microclimate condition of the experiment coop shows that the average daily temperature was 28.43+0.82 o C with an average humidity of 72.15+9.50%. In the slat floored housing, the average temperature was 28.39+0. , 1978) and outside its optimum temperature or thermo neutral zone, which usually ranges 18-23 o C with humidity of 50-70% (Borges, 2004) .
Broiler Performance
The result showed an increase in body weight of broilers from the first to the fourth week of age (28 days); 82.78 g (slat floor) and 78.07 (litter floor), but entering the fifth week or after the broiler was 35 day old, there was a decrease in body weight; 75.04 g (slat floor) and 66.12 g (litter floor).
The observation results for broiler performance such as body weight, daily body weight increments, feed consumption, feed conversion ratio (FCR) and carcass weight are shown in Table 2 .
It can be seen in Table 2 that density has a significant effect (P<0.05) on the body weight and carcass weight; and has an insignificant effect on the daily body weight increments and feed conversion ratio (FCR). The results were then analyzed by Duncan test, and showed that densities of 7, 10 and 13 birds/m 2 produced higher body weight and carcass weight compared to densities of 16 birds/m2. Statistically, the body weight and carcass weight in the densities of 7, 10 and 13 birds/m2 have very little difference (p>0.05), while density of 16 birds/ m2 showed the lowest body and carcass weight. The final body weight of the 35-day-old male Lohmann broilers at densities of 7, 10, 13 and 16 birds/m2 were 13.53, 19.27, 24.43 and 28.22 kg respectively.
The densities of 7, 10 and 13 birds/ m 2 produced a good body weight performance score, while 16 birds/ m2 showed the opposite. Increasing the density up to 16 bids/m2 at a microclimate with 28.43 + 0.86 o C in temperature and 72.15 + 9.5% in humidity has a negative effect on broiler performance as it resulted in lower final body weight and carcass weight. This may occured due to the limited space to move around freely and the increased competition for feed, and hence the unequal growth. Several researchers have concluded that high temperatures disrupt poultry's livelihood, reduces growth, feed intake, daily body weight and feed efficiency, feed digestion, egg production and egg weight (Mills et al, 1999) ; increases mortality and weakens the immune system ; affects performance, egg quality and immunity functions on commercial layer hens (Mashaly et al, 2004) . It can be said that density of 13 birds/ m2 was the maximum limit that the the broiler housing can contain in order to obtain a good performance on broilers during the summer in a lowland area. Increasing the density to more than 13 birds/ m2 or 24.43 kg/m2 may result in poor performance and may not be in line with animal health and animal welfare principles
Broiler Physiological State
The result of the research towards 35 day old broiler's physiological state was observed from the Heterophyl-Lymphocyte Ratio (RHL), spleen weight and bursa fabrisius weight, shown in Table 3 .
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277 The results in Table 3 on physiological state shows that there was a significant effect (P<0.05) of floor types on spleen weight and has no significant effect (p>0.05) on the HeterophyleLymphocyte Ratio (RHL) and bursa fabrisius weight. Results also showed that density has no significant effect on RHL, spleen weight or bursa fabrisius weight.
Broilers in the bamboo slat floor has a significantly (P<0.05) higher lymph weight(3.73 g) compared to the ones in the litter floor (2.55 g), however the density does not have a significant effect (p>0.05) on the lymph weight. Broilers in the bamboo slat floor have a similar fabrisius weight (p>0.05) compared to the litter floor broilers. Density does not significantly influence (P > 0.05) lymph weight.
The lymph weight and the bursa fabrisius weight on 35 day old bamboo slat broilers were higher than the litter floor broilers (see Table 3 ). Physiologically, lymph organ and the bursa fabrisius play a significant role in regulating the body immune system. Researchers have studied that the immune system was greatly affected by environmental stress that triggers the increased production of corticosteroid, and results in decreased body weight and atrophy of the lymph organs, tymus and bursa fabrisius (Gross and Siegel, 1981) . Puvadolpirod et al, (2000) explained that environmental stress such as temperature, humidity and high content of ammonia will induce stress on broilers and result in decreased spleen weight (lymph, tymus and bursa fabrisius).
Slat floor broilers have a higher lymph weight and have a lower stress potential because the follicles in the lymph organ cortex do not go through atrophy, or there was no retraction in the lymphoid. This was different to the litter floor broilers with a lower lymph weight and has a higher stress potential because the follicles in the lymph organ cortex goes through atrophy or lymphoid retraction.
Litter floor broilers have a higher average RHL (0.72) compared to the slat floor broilers (0.65). This result shows that the slat floor broilers indicate high stress compared to the litter floor broilers. The RHL score was highly affected by the management, environmental factor, humidity, gas pollution (CO2, CO, NH 3 and H 2 S), which were not easily controlled and induced different stress levels on broilers. Numbers show average body weight (g), feed consumption (g), carcass weight (g) and feed convertion ration (FCR) s = significantly different and ns = non significant F1 = slat floor ; F2 = rice hull littered floor ; FCR = feed conversion ratio; P = Probability D1 = density of 7 birds/m 2 ; D2 = density of 10 birds/m 2 ; D3 = density of 13 birds/m 2 ; D4 = density of 16 birds/m 2 ); D4 = density of 16 birds/m 2 16 birds/ m 2 with RHL value of (0.79) indicated high stress on broilers based on the stress indicators presented by Gross and Siegel (1993) , which were 0.2 (low); 0.5 (optimum) and 0.8 (high).
This research showed that the increasing RHL value was parallel to the increased stress level and to the increased density. The increased RHL value on stressed broilers is related to the increased production of glucocorticoid. The presence of the glucocorticoid receptor in the defense cells will disrupt the B-cell function in the regulation of immune cells production. The change in gene expression mediated by the glucocorticoid can disrupt the production of immune cells (Padgett and Glasser, 2003) . RHL values were always used as stress indicator (heat stress) on poultry due to the strong relations between the discharge of glucocorticoid and the formation of leucocyte cell, especially Heterophyl and Lymphocyte (Boonstra, 2005) . The increased RHL value was a response to a low to medium stress level, and if followed by the increased basophile, then it indicates high stress (Maxwell et al, 1992; Maxwell, 1993) . Broilers enduring chronic heat stress will experience a decrease in the number of lymphocyte and an increased number of Heterophyl, and an increased RHL value (Aengwanich and Chinrasri, 2003) .
Broiler Immunity Response
The research evaluates the broiler immunity response using the Newcastle Disease (ND) Table 4 . The experiment on immunity response system in Table 4 shows that floor types, both rice hull litter and bamboo slat do not have a significant effect (P>0.05) on the ND antibody titter. The average ND antibody titter on slat floor broilers was (log2) 2.97 and on the litter floor broilers (log2) 3.93. Average titter on different densities for 7, 10, 13 and 16 chicks/ m 2 are (log2) 3. 63, 3.54, 3.46, respectively. Results to the serology test HI-ND determined that the ND antibody titter on 35 day old broilers (14 days post vaccination of the ND La Sota via drinking water on 21 day old chicks), showed a low ND antibody titter of (log2) 2.97 on slat floor and 3.94 on litter floor. This was because a booster was not applied to the ND vaccination, considering that 35 days was the harvesting age. The antibody titter formed was a primary response towards the ND vaccination; therefore the titter was not yet optimum.
Oocyst Eimeria sp Infection
The number of oocyst Eimeria sp obtained under the microscope was scored based on the degree of coccidiosis infection. One oocyst in a colon was counted as an infection, as one oocyst was capable of producing 4 sporocyst and each sporocyst can produce 2 sporozoit.
The average score for oocyst Emeria sp on 35 day old broilers is shown in Table 5 . Statistical analysis on the score of oocyst Eimeria sp (Table  5) shows that there was a significant effect (P<0.05) of density on the number of oocyst Eimeria sp. On slat floor with densities of 7, 10, 13 and 16 birds/ m 2 , the oocyst score is higher compared to the litter floor. This shows that slat floor broilers are less exposed to Eimeria sp infection, compared to the litter floor broilers. Densities up to 13 birds/ m 2 on slat floorshows a higher oocyst score compared to the density of 16 birds/ m2, while litter floor broilers with densities of 7, 10, 13 and 16 birds/ m 2 shows a lower oocyst score. The results showed that rice hull litter floors are potential producers of oocyst Eimeria sp; with the increased density, litter floors tended to show an increased production of oocyst Eimeria sp, and hence the low score. Mean rank is obtained from an average score of the oocyst Eimeria sp, : 5 is for zero oocyst or none can be seen from under the microscope; 4 is for oocyst of 1 -1000; 3 is for oocyst of 1001 -3000; 2 is for oocyst of 3001 -5000; and 1 is for oocyst of greater than 5000 to infinity Data is processed with the Kruskal Wallis on SPSS * There is significant difference on the average score at 8 different treatments (P0.05)
CONCLUSION
